a, e] chem_201904450_sm_miscellaneous_information.pdf D1 = centroid of C1-C5; D2 = centroid of C6-C10; D3 = C11-C15; D4 = C16-C20; D5 = C41-C45; D6 = C46-C50; D7 = C51-C55, D8 = C56-C60.
Content:
Synthesis of 9-ferrocenylphenanthrene pS4 Table SI1 Selected D-Fe bond lengths, angles and torsion angles of 5a,b and 7a,b pS5 Table SI2 Selected D-Fe bond lengths, angles and torsion angles of 9-Fc-Phen, 3, 10 and 12 pS5 Scheme SI1 Numbering schemes of phenanthrene and pyrene backbone pS6 Table SI3 Bond lengths of pyrene substituents of 3, 5a-b and 7a-b pS6 Table SI4 Bond lengths of phenanthrene substituents of 9-Fc-Phen, 10 and 12 pS6 Table SI5 RMS deviations of the aromatic planes of compounds 3, 5a,b, 7a,b, 9-FcPhen, 10 and 12 Table SI8 NIR data of 9-FcPhen pS18 
A three-necked 100 mL flask was charged with [Pd(dppf)Cl2] (1 mol-%), ferrocene boronic acid (1) (196 mg, 0.85 mmol, 1.2 equiv), K3PO4 . H2O (589 mg, 2.6 mmol, 2.5 equiv) and 9-bromophenanthrene (182.8 mg, 0.71 mmol). Anhydrous toluene (15 mL) was added. The reaction mixture was stirred for 5 min at ambient temperature and then heated to reflux for 24 h. After cooling the reaction mixture to ambient temperature, it was filtered through a pad of silica. Afterwards, all volatiles were removed by evaporation. Purification was realized by column chromatography (silica, column size 4 x 25 cm). Compound 9-FcPhen was separated by using hexane/dichloromethane eluent mixtures (v/v) starting from 9:1 (ferrocene, 98 mg, 0.53 mmol; 74 % based on 1-bromophenanthrene) to 4:1 (9-ferrocenylphenanthrene). After evaporation of all volatiles, 9-ferrocenylphenanthrene was obtained as an orange solid. 
-0.07(14) 8.9(2) 4.0(7) 1.63(16) 3.2(2) C11-D3-D4-C16 (°) -3.5(7) D1 = centroid of C1-C5; D2 = centroid of C6-C10; D3 = C11-C15; D4 = C16-C20. 
Numbering schemes of phenanthrene and pyrene. Table SI4 . Bond lengths of phenanthrene substituents of 9-FcPhen, 10 and 12.
9-FcPhen 10 (1)
1.402 (6) 1.401 (7) 1.400 (7) 1.50(3) C3-C4 (Å) 1.368 (6) 1.403 (7) 1.404 (7) 1.31(3) C4-C4a (Å) 1.400 (6) 1.390 (7) 1.386 (7) 1.40(3) C4a-C4b (Å) 1.457 (6) 1.480 (7) 1.491 (7) C4a-C10a (Å) 1.416 (5) 1.407(7) 1.402(7) 1.52(3) C4b-C5 (Å) 1.404(6) 1.391(7) 1.379(7) C4b-C8a (Å) 1.420(6) 1.412(7) 1.401(7) C5-C6 (Å) 1.372(6) 1.412(7) 1.405(7) C6-C7 (Å) 1.392(6) 1.388(7) 1.408(7) C7-C8 (Å) 1.363 (6) 1.374 (7) 1.362(8) C8-C8a (Å) 1.422 (6) 1.394 (7) 1.416 (7) C8a-C9 (Å) 1.445 (5) 1.466 (7) 1.458(7) C9-C10 (Å) 1.360 (5) 1.537(8) 1.542(8)
S6
C10-C10a (Å) 1.418 (6) 1.463 (7) 1.455 (7) 1.48(4) C10a-C1 (Å) 1.410 (6) 1.407 (7) 1.415 (7) 1.33(3) Compd.
max (cm -1 ) a (max (L·mol -1 ·cm -1 )) b 1/2 (cm -1 ) c 
S22

Disentangling Experiments of chirality-enriched (6,5)-SWCNTs with 5b
In a typical study, a commercial SWCNT solid material was suspended in a chloroform solution of 5b and treated with different sonication protocols (Experimental). The resulting suspension was centrifuged and the supernatant layer decanted and subjected to UV/vis/NIR analysis. The obtained UV/vis/NIR spectra are summarized in Figure SI26 . 
SWCNTs (CHCl 3 )
Absorbance [a.u.]
Wavelength [nm]
Figure SI26: UV/vis/NIR spectra of SWCNTs dispersed in chloroform in presence of 5b as debundeling agent. Reference spectra of the same SWCNT batch in aqueous environment is given. Figure SI26 shows the UV/vis/NIR spectra of the dispersions FC01 and FC02 together with the reference spectra SWCNTs (H2O), 5b (CHCl3) and SWCNTs (CHCl3). For the case of FC01, the S11 transition of the (6,5)-SWCNTs is clearly seen at 1005 nm (CHCl3), and this transition as well as the entire spectrum including the S22 transitions in the range 390-710 nm images the reference spectrum of the SWCNTs in standard aqueous dispersants. Note that a solvatachromic shift of 5-15 nm between water and chloroform has to be taken into account and the spectra alike the raw material contain S23 quantities of SWCNTs of other chirality. From the absorbance ratio of the S11 transition optical densities (SWCNTs (H2O): 0.12, FC01: 0.015) and the ratio of the solids contents (SWCNTs (H2O): 0.04 mg mL -1 , FC01: 0.125 mg mL -1 ) we can assign that compound 5b in chloroform shows a debundeling efficiency of 4 % compared to the one of an aqueous SWCNT dispersion achieved according to standard protocols [3] [4] [5] using a mixture of standard surfactants DOC:SDS 4:1 (DOC = sodium deoxycholate; SDS = sodium dodecyl sulfate). In contrast, UV/vis/NIR spectra of dispersion FC02
shows neither the S11 nor the S22 transition compared to the reference spectrum of the SWCNTs in aqueous media. This finding indicates that the applied dispersion procedure with different sonication parameters does not lead to an effective disentangling of the SWCNTs in the presence of 5b. The ability to effectively disentangle SWCNT solid material of 5b can be explained by the pyrene moiety, which interacts via π-π interaction with the sidewalls of the SWCNTs. [6] Furthermore, the pyrene group is favorable instead using naphthyl-or phenyl-based compounds as reported for polycyclic aromatic ammonium salts. [7, 8] The ability of 5b to act as carbonnanotube solubilizer is comparable to the results reported for dispersion of C70peapods (C70@SWCNTs) by trimethyl-(2-oxo-2-pyrene-1-yl-ethyl)-ammonium bromide in water. [9] S24 Figure SI28 : Cyclic voltammogramms of cycles 2 to 5 of the ferrocenyl-based oxidation of Gen2 (potential area: 100 to 600 mV) before (left) and after (right) the pyrene oxidation. Conditions: scan rate 100 mV s -1 in aqueous solution of KCl (1 mol L -1 ) as supporting electrolyte, working electrode modified graphene paper. 
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